ABSTR^CT.--Small numbers of Mallard (Anas platyrhynchos) were introduced into New Zealand from Great Britain and North America over I00 years ago. Both sexes have undergone differentiation in size and plumage characters as a consequence of hybridization with the indigenous Grey Duck (A. superciliosa). Pure forms of both species, as documented by early descriptions, appear to be disappearing, particularly the Grey Duck. In Otago, the Mallard and Grey Duck are introgressively hybridizing, and the majority of intergrades are Mallardlike in appearance. Separation of Mallards, hybrid birds, and Grey Ducks was achieved using a stepwise cluster analysis of mensural characters. The observed morphometric differentia- 
cently, Scherer and Hilsberg (1982) recorded 418 interspecific hybrids, 20% of which were fertile, which emphasizes the close taxonomic relationships of the ducks within this family.
The problem of distinguishing previously distinct species after hybridization occurs has been reported often (West 1962; Delacour 1964; Johnsgard 1967 Johnsgard , 1975 Short 1969; Mayr 1970; Gill 1980 ). However, quantitative information on the degree of hybridization, the rate of morphological change, and the proportion of mixed as opposed to "pure" forms is necessary before aspects of feeding behavior, diet diversity, and competitive overlap can be studied (Alerstam et al. 1978 ).
In New Zealand, the taxonomy of two species of dabbling duck, the Mallard (Anas platyrhyn- I present an analysis of morphometric variation in Otago populations of Mallards, Grey Ducks, and associated hybrids. An attempt was made to quantify the degree of interspecific hybridization, statistically assess patterns of variability within populations, and investigate the possible significance of the morphological differentiation exhibited among these birds.
MATERIALS AND METHODS
All duck samples were collected from the Taieri Plains study area (Fig. 1) The second method utilized morphometric parameters and multivariate techniques in an attempt to achieve a quantitative measure of the degree of hybridization and morphological differences. 
RESULTS
Discernment of hybrid birds.--Using the hybrid-index system, samples were divided into 7 categories ranging from pure Grey Duck to pure Mallard (Table 2 ). The number of birds in each category gradually increased from Grey Duck to Mallard. Pure Grey Ducks, hybrids, and pure Mallards constituted 4.5%, 51.4%, and 44.1% of the total sample. However, by combining categories of like birds, it was evident that 11.7% of the specimens were essentially similar to the Grey Duck, 27.5% were variously intergrade, and 60.8% were essentially like the Mallard (Table 2) By adopting a morphological dissimilarity threshold of greater than 0.8, 5 distinct clusters of ducks with similar wing, skull, and eye-lens parameters were defined (Fig. 3) (Fig. 3) . In the female Mallard, hybrid, and Grey Duck groups only 18.5%,
15.8%, and 20% of the individuals were identical.
A discontinuity was evident in the clustering of hybrid individuals, and two distinct groups were present. One group resembled the Mallard (cluster 2), and the other resembled the Grey Duck (cluster 4; Fig. 3) . The Mallard-like group (2) contained male and female birds that were larger in size than the males and females of the Grey Duck-like group (4). Sexual dimorphism in relation to wing, skull, and eye-lens parameters was not evident within either of the two hybrid groups.
Bivariate scattergrams of body parameters were constructed to compare the groups, as determined by cluster analysis, and to illustrate which of the three parameters was the most important in the discernment of hybrid individuals. Wing length and eye-lens weight separated the female Mallards from the hybrids and Grey Ducks. Male Mallards were separated from Grey Ducks, but there was considerable overlap between all 5 groups (Fig. 4A) . Wing length and skull length, on the other hand, divided the birds into 3 groups: male Mallards, female Mallards and hybrids, and Grey Ducks (Fig. 4B) . Complete separation of the 5 groups was obtained using skull-length and eye-lens weight parameters (Fig. 4C) tern of morphological groups was evident in the cluster analysis, but skull length and eyelens weight were more important than wing length in the discernment of Mallards, Grey Ducks, and hybrid birds. Morphological differentiation in relation to hybridization.--Body morphology parameters within the Mallard, hybrid, and Grey Duck groups, as determined by cluster analysis, were compared. Male Mallards were significantly larger than female Mallards in all 6 body parameters (Table 3) . Hybrid males had larger wing, neck, and eye-lens measurements, while the male Grey Ducks had longer bill, neck, and body measurements than their respective females.
The greatest variance in body parameters was evident among the hybrids. Eye-lens weight was particularly variable, as indicated by the high coefficients of variation for male and female hybrids (Table 3) . Skull length was the most consistent measurement for all groups and had the lowest coefficients of variation.
Mallards had a longer reach and presumably are able to feed at greater depths than Grey Ducks (Fig. 5) . Hybrid birds had a maximum reach that was intermediate between Mallards
and Grey Ducks. Sexual differences in bill, skull, neck, and body morphology were evident in all groups. Males had the longest reach, and differences between the sexes of 16.4% for Mallards, 4.7% for hybrids, and 9.3% for Grey Ducks were recorded. Significant sexual differences were evident in the reach parameters of both the Mallards and Grey Ducks (Table 3) . Mallard and Grey Duck males had longer skull, neck, and body parameters and therefore could feed at greater depths than their respective females (Fig. 5) . The reduced sexual dimorphism in the reach parameters of the hybrids enabled both 
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sexes to feed at approximately the same maximum depth. (Table 2 ). The proportion of pure Mallards (44.1%) appears to have decreased in response to increasing hybrid levels, while the proportion of pure Grey Ducks has continued to decline (Fig. 6) . The discernment of hybrids produced between these two species is complex for a number of reasons. I found significant mensural differences in the feeding morphology of Mallards, hybrid birds, and Grey Ducks. Interspecific differences in the size of the feeding apparatus often is interpreted to be a mechanism that allows two species to coexist because they can exploit foods of different sizes (Lack 1971). Differentiation in the bill, skull, neck, and body size of Mallards, hybrids, and Grey Ducks may enable the coexistence of these birds in agricultural habitats and reduce competition by partitioning available resources into different niches (Schoener 1965 (Schoener , 1974 . At present, this hypothesis is being investigated in Otago to determine the influence of hybridization on the feeding ecology of Mallard, Grey Duck, and hybrid populations (Gillespie 1983 (Gillespie , 1985 . Further work is required to elucidate the role of hybridization as an important evolutionary mechanism inherent to waterfowl speciation. tory and field. Minneapolis, Minnesota, Burgess
